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SAFETY  SUMMARY 


GENERAL  SAFETY  NOTICES. 

The  following  general  safety  notices  supplement  the  specific  warnings  and 
cautions  appearing  elsewhere  in  this  manual.  They  are  recommended  precautions 
that  must  be  understood  and  applied  during  operation  and  maintenance  of  the 
equipment  covered  herein.  Should  situations  arise  that  are  not  covered  in  the 
general  or  specific  safety  precautions,  the  Commanding  Officer  or  other  authority 
will  issue  orders  as  deemed  necessary  to  cover  the  situation. 

DO  NOT  REPAIR  OR  ADJUST  ALONE. 

Under  no  circumstances  shall  operation  of  the  Reverse  Osmosis  Element  Cleaning 
and  Preservation  System  (ROECPS)  be  attempted  alone,  without  immediate  presence 
of  someone  capable  of  rendering  aid. 

FIRST  AID  AND  RESUSCITATION. 

An  injury,  no  matter  how  slight,  should  never  go  unattended.  Always  get  first 
aid  or  medical  attention  immediately.  A  delay  could  cost  the  victim  his  life. 

GENERAL  PRECAUTIONS. 

1.  All  signs  and  markings  that  pertain  to  safety  measures  shall  be 
displayed. 

2.  Do  not  make  any  unauthorized  alterations  to  the  ROECPS. 

WARNINGS  AND  CAUTIONS. 

Warnings  and  cautions  applying  to  the  ROECPS  covered  in  this  manual  are 
summarized  below.  These  warnings  and  cautions  are  repeated  throughout  the  manual 
following  paragraph  headings  and  preceding  text  to  which  they  apply. 

GENERAL  WARNINGS 

Electrical  high  voltage  can  kill  you.  Electrical  high  voltage  cannot  be  seen, 
but  it  can  kill  you.  Electricity  is  unlike  most  other  dangerous  things  you  come 
in  contact  with  because  it  gives  no  warning  and  symptoms  to  be  wary  of.  Its 


IV 


effect  is  immediate.  It  can  kill  you,  render  you  unconscious,  or  severely  burn 
you.  To  ensure  your  safety  and  that  of  other  personnel,  always  observe  the 
following  precautions. 

Do  not  perform  any  maintenance  on  electrical  equipment  unless  all  power  is 
secured. 


Do  not  perform  any  maintenance  on  electrical  equipment  that  must  have  power 
applied  during  maintenance  without  proper  insulation  between  you  and  the 
equipment  at  all  times. 


Be  certain  that  there  is  someone  assisting  you  who  can  secure  power  immediately. 


Always  place  power  off  warning  tags  on  power  supply  switches  so  that  no  one  will 
apply  power  while  you  are  performing  maintenance.  Always  make  sure  the  unit  is 
properly  grounded. 


WARNING 

1 

High  voltages  are  used  in  the 
equipment.  Death  on  contact  may 
fail  to  observe  safety  precautions. 

operation  of  this 
result  if  personnel 
,  (Page  2-6) 

WARNING 

Avoid  contact  with  chemicals  either 
mixed  with  water.  If  chemicals  she 
with  exposed  skin  or  enter  the  eye(: 
with  fresh  water  and  seek  medical  a' 

in  dry  form  or  when 
?uld  come  in  contact 
s),  immediately  wash 
ttention.  (Page  2-9) 

WARNING  | 

During  training  exercises,  the  cleaning  solution  should 
be  transferred  to  a  55  gallon  waste  drum  and  disposed  of 
in  accordance  with  local,  state,  and  federal 
regulations.  During  combat  operations,  the  cleaning 
solution  should  be  disposed  of  as  far  from  the  ROWPU 
site  as  possible  to  reduce  the  risk  of  contaminating  the 
feedwater  supply  for  the  ROWPU's.  (Page  2-21) 
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WARNING 


I 

Contact  with  cleaning  solution  may  cause  skin  irritation 
or  blistering.  Avoid  contact  by  using  rubber  gloves, 
and  plastic  face  mask  with  goggles.  Wash  any  exposed 
areas  immediately  with  fresh  clean  water.  (Page  2-22) 


WARNING 


Product  water  produced  by  the  ROWPU  for  the  first  30 
minutes  of  operation  following  cleaning  should  be  dumped 
to  a  waste  location.  (Page  2-22) 


WARNING 


Equipment  circuits  contain  high  voltage  when  in 
operation.  Do  not  attempt  inspection  or  maintenance 
while  equipment  is  connected  to  power  source.  Failure 
to  do  so  may  result  in  injury  or  death  to  personnel. 
(Page  3-1) 


;  caution  •; 

I  i 

Use  of  CHLORINATED  water  during  operation,  cleaning  or 
preservation  procedures  will  cause  permanent  damage  to 
the  reverse  osmosis  elements.  (Pages  2-1,  2-5) 

r  *i ■  »■»■»■>■>» ^<»i>  i 

\  CAUTION 

Do  not  add  more  cleaning  solution  than  the  premeasured 
amount.  Permanent  damage  to  the  reverse  osmosis 
elements  will  occur  if  excessive  cleaner  is  used. 

(Page  2-9) 


CAUTION 


Do  not  operate  heater  without  solution  circulating 
through  the  heater  assembly.  (Page  2-12) 

CAUTION 

Do  not  pressurize  the  ROWPU  with  product  water  outlet 
capped.  This  could  cause  permanent  damage  to  the  ROWPU. 
(Page  2-13) 
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CAUTION 


Do  not  allow  chemical  solution  to  exceed  80°  F.  If  the 
chemical  solution  exceeds  this  temperature,  permanent 
damage  to  the  reverse  osmosis  elements  will  occur. 
(Page  2-21) 
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CAUTION 


Ensure  that  the  cap  previously  installed  on  the  product 
water  outlet  located  on  the  front  of  the  ROWPU  is 
removed  prior  to  returning  the  ROWPU  to  normal 
operation.  Failure  to  do  this  will  result  in  damage  to 
the  ROWPU.  (Page  2-22 ) 


CHAPTER  1 


GENERAL  INSTRUCTIONS 


1-0.  SAFETY  PRECAUTIONS.  Warnings  and  cautions  appearing  throughout  this 

technical  manual  are  of  paramount  importance  to  personnel  and 
equipment  safety.  Prior  to  any  attempt  to  operate,  maintain, 
troubleshoot,  or  repair  any  part  of  the  Reverse  Osmosis  Element 
Cleaning  and  Preservation  System  (ROECPS)  or  its  support  equipment, 
all  warnings  and  cautions  should  be  thoroughly  reviewed  and 
understood.  Refer  to  the  Safety  Summary  at  the  front  of  this  manual 
for  a  complete  list  of  warnings  and  cautions.  The  following 
paragraphs  define  warnings,  cautions,  and  notes  as  they  are  used  in 
this  manual . 


WARNING 


Identifies  an  operating  or  maintenance  procedure, 
practice,  condition,  or  statement  which,  if  not  strictly 
followed  could  result  in  death  or  serious  injury  to 
personnel . 


CAUTION 


Identifies  an  operating  or  maintenance  procedure, 
practice,  condition,  or  statement  which,  if  not  strictly 
followed  could  result  in  destruction  of  or  damage  to 
equipment  or  serious  impairment  of  system  operation. 

Note 

Notes  are  used  to  highlight  certain  operating  or 
maintenance  statements  which  are  essential  but  not  of 
known  hazardous  nature  as  indicated  by  warnings  and 
cautions. 

1-1.  INTRODUCTION.  This  section  contains  the  following:  scope,  purpose, 

supersedure  data,  applicability,  and  leading  particulars,  for  the 
ROECPS . 
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1-1.1  Scope.  This  manual  describes  procedures  for  the  operation,  and 

maintenance  of  the  ROECPS  when  used  with  the  600  gallons  per  hour 
Reverse  Osmosis  Water  Purification  Unit  (600  gph  ROWPU). 

1-1.2  Purpose.  This  manual  provides  a  complete  source  of  information  for 

the  ROECPS.  A  further  intent  is  to  provide  a  basic  operation  and 
maintenance  manual  requiring  minimum  update  for  future  units  of 
similar  design.  This  manual  may  also  be  used  in  whole  or  in  part  as 
a  training  document. 

1-1.3  Supersedure  Data.  This  manual  has  no  superseding  publication 

number. 

1-1.4  Applicability.  This  manual  applies  to  the  Reverse  Osmosis  Element 

Cleaning  and  Preservation  System  (ROECPS). 

1-1.5  Leading  Particulars.  ROECPS  leading  particulars  are  listed  in  Table 

1-1. 

1-2.  DESCRIPTIONS,  PHYSICAL  AND  FUNCTIONAL.  The  following  paragraphs 

provide  physical  and  functional  descriptions  of  the  ROECPS. 

1-2.1  Physical  Description.  The  basic  set-up  of  the  ROECPS  and  its 

attachment  to  the  600  gph  ROWPU  is  shown  in  figure  1-1.  This 
configuration  is  used  for  both  the  cleaning  and  preservation  of  the 
reverse  osmosis  elements.  It  allows  the  cleaning  and  preservation 
chemicals  to  bypass  all  pretreatment  components  and  high  pressure 
piping  of  the  ROWPU  in  order  to  minimize  the  quantities  of  cleaning 
and  preservative  solutions  used.  This  also  reduces  the  potential 
for  corrosion  of  the  copper/nickel  piping  on  certain  versions  of  the 
600  gph  ROWPU.  The  ROECPS  uses  one  of  the  ROWPU' s  raw  water  pumps 
to  circulate  the  cleaning  and  preservative  solutions  through  the 
elements.  Power  for  the  electrical  heater  that  heats  the  solutions 
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is  supplied  from  the  backwash  pump  electrical  connector.  Cleaning 
is  much  more  effective  when  the  solution  temperature  is  warmer  than 
the  normal  ambient  water  temperature.  The  electrical  heater  is 
designed  to  maintain  the  circulating  solution  at  80‘F  +  2*.  Heating 
of  the  preservative  solution  is  not  required.  The  ROECPS  also 
includes  an  RO  vessel  bypass  line  to  provide  the  operator  a  means  of 
flushing  the  ROWPU  with  tap  water  as  well  as  a  means  of  checking 
ROWPU  operation  during  Quarterly  Preventive  Maintenance. 

1-2.2  Functional  Description.  The  ROECPS  is  a  system  designed  to  allow 

cleaning  and  preservation  of  the  revers  osmosis  (RO)  elements  on 
the  600  gph  ROWPU  in  a  field  environment.  The  ROECPS  recirculates 
a  cleaning  or  preservative  solution  through  the  RO  vessels  to 
improve  RO  element  performance  through  cleaning,  and  to  extend  the 
useful  life  of  the  RO  elements  through  preservation.  Cleaning  is 
performed  when  performance  of  the  ROWPU  RO  elements  has  changed  in 
one  of  three  ways: 

a.  The  product  water  flow  produced  by  the  elements  drops  one 
gallon  per  minute  or  more  with  no  change  in  the  initial  feed 
temperature  or  RO  feed  pressure. 

b.  The  RO  feed  pressure  nust  be  increased  to  greater  than  960 
psig  for  seawater  operation  in  order  to  maintain  a  constant 
product  flow  of  10  gpm  of  seawater  or  16  gpm  of  fresh  or 
brackish  waters.  Note  that  at  seawater  temperatures  less  than 
60‘F  it  will  not  be  possible  to  produce  10  gpm  of  product 
water  at  960  psig. 

c.  The  RO  vessel's  differential  pressure  increases  by  20%  over 
its  initial  value  with  no  other  changes  in  feed  or  brine  flow, 
RO  feed  pressure,  or  temperature. 

Preservation  is  performed  at  the  conclusion  of  an  operation 
following  cleaning  and  when  the  ROWPU  is  not  to  be  operated  for 
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periods  of  two  weeks  or  longer.  The  preservative  solution  prevents 
the  growth  of  organisms,  molds,  and  fungi  which  can  degrade  the 
performance  of  the  RO  elements.  Preservation  should  be  repeated 
every  six  months  to  restore  any  preservative  that  may  have  been  lost 
from  the  system  during  storage. 

1-2.3  Data  Tables.  Table  1-1  summarizes  the  components  of  the  ROECPS  and 
their  function. 


Table  1-1.  ROECPS  Components 


|  Item 

Characteristics 

I  Tank  for  cleaning  and  preservative 
|  solution. 

55  gallon  capacity,  304  stainless  | 

steel  construction.  Provides  storage 

area  for  all  ROECPS  components. 

J  Valve  with  male  quick  disconnect 
|  adapter. 

1-1/2  inch  NPT  ball  valve.  Connects  | 

to  bottom  of  55  gallon  tank.  | 

|  Raw  water  pump  inlet  hose  adapter. 

1-1/2  inch  female  NPSH  by  1-1/2  inch 

female  quick  disconnect.  Attaches  to 
raw  water  pump  suction  port.  8 

Hose  section. 

1-1/2  inch  suction  hose,  3  feet  long  f 
with  male  and  female  quick  disconnect  J 
fittings.  Connects  between  raw  water  J 
pump  and  tank.  | 

Heater/strainer  piping  assembly 

with  temperature  gauge. 

3.5  KW  single  phase  electric  heater  j 
with  -40'  to  160'F  temperature  gauge  j 
and  fine  mesh  strainer.  Attaches  to  | 
outlet  of  raw  water  pump.  | 
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Table  1-1.  ROECPS  Components  (Continued) 


Item 

Characteristics 

Raw  water  pump  outlet,  top  vessel 

feed  tubing. 

1  inch  reinforced  plastic  tubing,  11 

feet  long,  with  quick  disconnect 

fittings.  Connects  outlet  of  heater 

piping  assembly  and  the  valve 

installed  at  the  inlet  to  the  top  RO 

vessel . 

Valve  with  quick  disconnects. 

1  inch  ball  valve  with  quick 

disconnects.  Attaches  between  vessel 
feed  tubing  and  vessel  inlet  valve  | 

adapter  assembly. 

Vessel  inlet  valve  adapter 

assembly. 

1  inch  victaulic  connector  by  quick 
disconnect  with  elbow.  Attaches  to  ! 

the  inlet  of  the  top  reverse  osmosis 

vessel  on  the  ROWPU. 

Vessel  outlet  valve  adapter 

assembly. 

Victaulic  connector  with  1  inch  ball  | 
valve  and  quick  disconnect.  Connects  | 
to  the  brine  outlet  on  the  bottom  RO 

vessel . 

Tank  return  tubing  with  tee. 

1  inch  reinforced  plastic  tubing  I 
section  approximately  4  feet  long  with  1 
quick  disconnects  and  tee.  Connects  | 
between  vessel  outlet  valve  adapter  1 
assembly  and  tank. 

Valve  for  product  water  and  water 

collection  tubing. 

3-way  valve,  attaches  to  top  RO  vessel 

product  water  outlet  and  inlet  to 

product  water  manifold. 

1-6 


Table  1-1.  ROECPS  Components  (Continued) 


Item  Characteristics 

RO  vessel  bypass  assembly  (not  Two  1  inch  victaulic  by  quick 

shown  in  figure  1-1).  disconnect  fittings  and  12  ft.  section 

of  1  inch  tubing  with  quick  disconnect 
fittings.  Connects  between  elbowed 
victaulics  at  inlet  and  outlet  of  top 
and  bottom  RO  vessels.  Allows 
flushing  of  complete  ROWPU  with 
freshwater  without  entering  RO 
vessels . 


CHAPTER  2 


OPERATING  INSTRUCTIONS 


2-0.  CLEANING  PROCEDURE.  During  operation  of  the  600  gph  ROWPU,  the  RO 

elements  will  gradually  become  fouled  with  contaminants  that  are  not 
completely  removed  by  the  pretreatment  systems.  These  contaminants 
consist  of  fine  silt,  organic  matter,  iron,  and  biological  growth 
which  will  adhere  tightly  to  the  membrane  and  cause  losses  in 
product  flow  and  increases  in  product  water  total  dissolved  solids 
(TDS) .  The  contaminants  can  only  be  removed  by  cleaning  with  a 
heated  chemical  solution.  The  ROECPS  was  designed  to  provide  a 
simple  means  of  cleaning  the  RO  elements  using  only  40  gallons  of 
heated  cleaning  solution.  The  ROECPS  uses  the  ROWPU  raw  water  pump 
to  circulate  the  cleaning  solution  through  ONLY  the  RO  vessels. 
This  feature  reduces  the  quantity  of  solution  required  and  the 
potential  for  corrosion  of  the  ROWPU  high  pressure  piping. 


>  CAUTION  < 

Use  of  CHLORINATED  water  during  operation,  cleaning  or 
preservation  procedures  will  cause  permanent  damage  to 
the  reverse  osmosis  elements. 

2-0.1  Procedures  Prior  to  ROWPU  Shutdown.  Before  cleaning  of  the  reverse 

osmosis  elements,  the  cleaning  solution  tank,  raw  water  pump,  hoses, 
and  valves  can  be  positioned  and  connected. 

2-0. 1.1  Unpacking. 

a.  Unpack  the  components  from  the  stainless  steel  solution  tank. 
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b.  Inventory  all  components  and  accessories  to  ensure  that  no 
parts  have  been  damaged  or  are  missing. 

c.  Check  to  see  that  all  parts  are  in  working  condition  and  that 
gaskets  for  the  quick  disconnect  and  hose  fittings  are  in 
place  and  not  damaged. 

2-0. 1.2  Positioning  the  ROECPS. 

a.  Position  the  solution  tank  at  the  left  rear  corner  of  the 
ROWPU  approximately  2  to  3  feet  from  the  ROWPU,  as  depicted  in 
figure  1-1. 

b.  Position  the  raw  water  pump  approximately  3  feet  from  the 
solution  tank.  The  suction  of  the  pump  should  be  facing  the 
1-1/2  inch  fitting  located  at  the  bottom  of  the  solution  tank. 
Rotate  the  elbow  at  the  discharge  of  the  pump  so  it  points 
toward  the  right  side  of  the  ROWPU,  see  figure  1-1. 

2-0. 1.3  Installing  the  3-Way  Valve.  A  3-way  valve  (figure  2-1)  must  be 
installed  prior  to  ROWPU  operation  to  enable  filling  of  the  solution 
tank  with  unchlorinated  product  water.  The  3-way  valve  has  two 
separate  pieces  of  plastic  tubing  attached.  One  piece  of  tubing  is 
attached  to  one  end  of  the  run  of  the  valve  and  the  second  piece  is 
attached  to  the  branch  of  the  valve.  This  valve  is  placed  between 
the  top  reverse  osmosis  (RO)  vessel  and  the  product  water  manifold 
as  shown  in  figure  2-2. 

a.  Connect  the  product  water  tubing  from  the  vessel  to  the  barbed 
fitting  on  the  unconnected  end  of  the  run  of  the  3-way  valve. 
Connect  the  end  of  the  tubing  attached  to  the  3-way  valve  to 
the  barbed  fitting  at  the  top  of  the  product  water  manifold. 
Tighten  hose  clamps. 
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b.  Position  the  tubing  attached  to  the  3-way  valve  branch  so  that 
its  end  is  hanging  inside  the  solution  tank.  This  will  allow 
a  supply  of  unchlorinated  product  water  to  flow  into  the  tank 
when  the  3-way  valve  is  in  the  fill  tank  position.  This  water 
is  used  to  batch  the  cleaning  solution. 

c.  During  normal  ROWPU  operation  keep  the  3-way  valve  positioned 
so  that  the  red  dot  is  located  at  the  branch  of  the  valve  as 
shown  in  figure  2-1. 

2-0. 1.4  Filling  the  Solution  Tank. 

I;  CAUTION 

Use  of  CHLORINATED  water  during  operation,  cleaning  or 
preservation  procedures  will  cause  permanent  damage  to 
the  reverse  osmosis  elements. 

a.  Connect  the  1-1/2  inch  valve  to  the  1-1/2  inch  nipple  at  the 
bottom  of  the  tank.  Use  teflon  tape  to  ensure  a  leak-proof 
joint.  Close  the  valve. 

Note 

Before  filling  the  solution  tank,  ensure  that  all 
components  have  been  removed  from  the  stainless  steel 
solution  tank. 

b.  Prior  to  the  shutdown  of  the  ROWPU,  rotate  the  valve  handle  so 
that  the  red  dot  is  at  the  outlet  of  the  valve  "run”  leading 
to  the  product  water  manifold,  refer  to  figure  2-1.  This  will 
divert  unchlorinated  product  water  to  the  branch  outlet  and 
into  the  solution  tank. 

c.  When  the  water  level  in  the  solution  tank  reaches  the  bottom 
of  the  upper  hose  connection  (approximately  40  gallons). 
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reposition  the  3-way  valve  to  the  normal  ROWPU  location  so 
that  the  red  dot  is  at  the  branch  outlet  of  the  valve,  as 
shown  in  figure  2-1.  This  will  allow  water  produced  by  the 
ROWPU  to  enter  the  product  water  manifold. 


WARNING 


High  voltages  are  used  in  the  operation  of  this 
equipment.  Death  on  contact  may  result  if  personnel 
fail  to  observe  safety  precautions. 


-0.1.5  Preparation  of  Cleaning  Solution.  Before  cleaning  the  RO  elements, 
the  equipment  must  be  connected  together  and  the  cleaning  solution 
prepared  in  the  stainless  steel  tank. 

a.  Connect  ROWPU  raw  water  pump  to  solution  tank,  utilizing  the 
pump  inlet  hose  adapter  and  the  1-1/2  inch  by  3  foot  long 
suction  hose  with  quick  disconnect  fittings  as  shown  in  figure 
2-3. 


Note 


Before  proceeding  with  the  next  step,  ensure  that  raw 
water  pump  No.  2  toggle  switch  is  in  the  "STOP" 
position. 


b.  Connect  the  power  cord  from  the  raw  water  pump  to  the 
receptacle  on  the  front  panel  of  the  ROWPU  marked  "Raw  Water 
Pump  No .  2 . " 

c.  Attach  the  heater/strainer  piping  assembly  to  the  hose 
connection  at  the  discharge  of  the  pump  as  depicted  in  figure 
2-4. 
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SOLUTION  1"  HOSE  1  1/2”  VALVE  PUMP  INLET  RAW  WATER 

TANK  CONNECTION  j  ±  1/2„  SUCTI0N  HOSE  ADAPTER  PUMP 

\  \  /  HOSE  /  / 


Figure  2-3.  Solution  Tank  and  Raw  Water  Pump  Installation 


Figure  2-4.  Heater  and  Strainer  Installation. 


d.  Connect  one  end  of  the  1  inch  by  11  foot  hose  to  the  discharge 
of  the  heater/strainer  assembly. 

e.  Connect  the  1  inch  valve  with  quick  disconnects  on  the 
opposite  end  of  the  hose. 

f.  Connect  the  1  inch  valve  attached  to  the  hose  to  the  1  inch 
connection  on  the  side  of  the  solution  tank.  Completed  hook 
up  is  depicted  in  figure  2-5. 

g.  Ensure  element  cleaning  switch  located  on  the  left  side  of  the 
ROWPU  is  in  the  "OFF"  position  as  shown  in  figure  2-6. 

h.  Connect  the  electrical  cord  from  the  heater  to  the  backwash 
pump  receptacle  at  the  front  panel  of  the  ROWPU. 


WARNING 


Avoid  contact  with  chemicals  either  in  dry  form  or  when 
mixed  with  water.  If  chemicals  should  come  in  contact 
with  exposed  skin  or  enter  the  eye(s),  immediately  wash 
with  fresh  water  and  seek  medical  attention. 


CAUTION 


Do  not  add  more  cleaning  solution  than  the  premeasured 
amount.  Permanent  damage  to  the  reverse  osmosis 
elements  will  occur  if  excessive  cleaner  is  used. 


Note 

Tank  must  be  filled  to  the  bottom  of  the  one  inch 
connection  with  clean  unchlorinated  water  before 
proceeding  with  the  next  step. 

i.  Add  the  required  amount  of  cleaning  powder  to  the 
unchlorinated  product  water  in  the  tank. 
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Figure  2-5.  Mixing  Cleaning  Solution,  Pump  and  Tank  Configuration 


ELEMENT  CLEANING 


START 


OFF 


NOTE: 

1.  ELEMENT  CLEANING  SWITCH 
MUST  BE  IN  OFF  POSITION 
AT  ALL  TIMES  EXCEPT 
DURING  ACTUAL  R.O. 
ELEMENT  CLEANING 
OPERATIONS. 

2.  ELEMENT  CLEANING  SWITCH 
MUST  BE  IN  OFF  POSITIONTO 
BACKWASH  MULTI  MEDIA 
FILTER. 


Figure  2-6.  Element  Cleaning  Switch. 
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Place  the  cover  on  the  tank  so  the  cleaning  solution  will  not 
splash  out  of  the  tank  during  mixing. 


j. 


Note 

If  the  cleaning  solution  is  60”F  at  the  start  of  the 
mixing  procedure,  it  will  take  approximately  30  minutes 
for  the  solution  to  reach  a  temperature  of  80‘F. 


k.  Turn  raw  water  pump  No.  2  toggle  switch  to  the  "START" 
position.  The  raw  water  pump  will  start.  This  will  circulate 
the  unchlorinated  water  and  cleaning  powder  within  the  tank, 
mixing  the  cleaning  powder  and  water. 
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CAUTION 


Do  not  operate  heater  without  solution  circulating 
through  the  heater  assembly. 


1.  Place  the  element  cleaning  switch  to  the  "START"  position, 
then  allow  switch  to  reposition  itself  to  the  "RUN"  position. 
This  will  energize  a  red  light  on  the  thermostat,  indicating 
the  heater  is  on. 


Note 


Mixing  of  the  cleaning  solution  may  require  the  use  of 
a  paddle  to  breakup  the  solids  that  settle  to  the  bottom 
of  the  solution  tank. 


m.  After  the  solution  has  been  thoroughly  mixed  and  heated  to  80° 
F,  place  the  element  cleaning  switch  in  the  "OFF"  position 
and  then  turn  off  raw  water  pump  No.  2.  The  ROWPU  can  now  be 
shutdown  and  prepared  for  cleaning. 
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2-0.2  Preparation  of  ROWPU  for  Cleaning.  After  the  ROWPU  has  been 

shutdown,  it  must  be  prepared  for  cleaning. 

a.  Drain  the  element  vessels  by  opening  the  element  vessel  drain 
valve,  the  drain  product  water  valve  and  the  product  water 
vent  valve.  These  valves  are  depicted  in  figure  2-7. 

b.  Allow  the  vessels  to  drain  for  a  minimum  of  10  minutes. 

c.  Disconnect  the  victaulic  connectors  on  the  upper  vessel  inlet 
connection  and  lower  vessel  outlet  connection. 

d.  Carefully  loosen  the  Swagelok  connections  on  the  piping 
leading  to  the  victaulic  connectors  and  rotate  the  pipes  away 
from  the  vessel  connectors. 


CAUTION  • 


Do  not  pressurize  the  ROWPU  with  product  water  outlet 

capped.  This  could  cause  permanent  damage  to  the  ROWPU. 

e.  Cap  the  product  water  outlet  located  at  the  front  panel  of  the 
ROWPU  as  shown  in  figure  2-8. 

f.  Attach  the  victaulic  half  of  the  valve  adapter  assembly  with 
the  elbow,  to  the  top  RO  vessel  as  depicted  in  figure  2-9. 

g.  Attach  the  other  valve  adapter  assembly  to  the  bottom  RO 
vessel  as  depicted  in  figure  2-10. 

h.  Connect  the  vessel  discharge,  tank  return  tubing  to  the  valve 
adapter  at  the  bottom  RO  vessel. 
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Figure  2-9.  Valve  and  Victaulic  Coupling,  Top  RO  Vessel 
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BOTTOM  VICTAULIC  VESSEL  OUTLET  VALVE 

RO  VESSEL  COUPLING  ADAPTER  ASSEMBLY 


Figure  2-10.  Valve  Adapter  Assembly  Attached  to  Bottom  RO  Vessel. 


i.  Connect  the  product  water  collection  tubing  to  the  tee 
connection  in  the  tank  return  line  previously  installed. 

The  completion  of  steps  g  through  i  are  depicted  in  figure  2-11. 

2-0.3  Cleaning  of  RO  Elements.  Perform  the  following  procedures  to  clean 

the  RO  elements  after  the  cleaning  solution  is  mixed  and  has  been 

heated  to  80”F. 

a.  Close  the  product  water  drain  valve  (figure  2-7)  on  the  ROWPU. 

b.  Turn  the  1  inch  valve  located  at  the  top  of  the  tank  to  the 
closed  position. 

c.  Disconnect  the  1  inch  valve  at  the  connection  between  the 
valve  and  the  tank,  and  attach  it  to  the  inlet  at  the  top  RO 
vessel  as  shown  in  figure  2-9.  Open  the  valve. 

d.  Place  the  valve  at  the  bottom  RO  vessel  to  the  fully  open 
position. 

e.  Rotate  the  3-way  valve  to  the  element  cleaning  position  as 
depicted  in  figure  2-1. 

f.  Connect  the  hose  from  the  bottom  RO  vessel  (discharge)  to  the 
1  inch  connection  located  near  the  top  of  the  solution  tank  as 
shown  in  figure  2-11. 

g.  Turn  raw  water  pump  No.  2  switch  (figure  2-12)  to  the  "START" 
position. 

h.  Close  the  vent  on  the  product  water  manifold  (figure  2-7) 
after  all  air  has  been  vented  from  the  vessels.  At  this  time, 
the  cleaning  solution  is  circulating  through  the  RO  vessels. 
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RAW  WATER  PUMP 
NO.  2  SWITCH 


Figure  2-12.  On/Off  Switch,  Raw  Water  Pump  No. 


CAUTION 


Do  not  allow  chemical  solution  to  exceed  80*F.  If  the 
chemical  solution  exceeds  this  temperature,  permanent 
damage  to  the  reverse  osmosis  elements  will  occur. 


i.  Cleaning  should  be  performed  for  45  minutes.  After  cleaning, 
de-energize  the  raw  water  pump  by  placing  the  switch  marked 
"raw  water  pump  No.  2"  to  the  "STOP"  position. 


WARNING 


During  training  exercises,  the  cleaning  solution  should 
be  transferred  to  a  55  gallon  waste  drum  and  disposed  of 
in  accordance  with  local,  state,  and  federal 
regulations.  During  combat  operations,  the  cleaning 
solution  should  be  disposed  of  as  far  from  the  ROWPU 
site  as  possible  to  reduce  the  risk  of  contaminating  the 
feedwater  supply  for  the  ROWPU's. 


2-0.4  Disposal  of  Cleaning  Solution.  If  the  cleaning  solution  does  not 

appear  dirty  it  can  be  used  to  clean  additional  ROWPU's.  However, 
to  dispose  of  the  cleaning  solution,  the  following  procedures  should 
be  followed: 

a.  Close  both  the  1-1/2  inch  valve  at  the  bottom  of  the  solution 
tank  and  the  1  inch  valve  located  at  the  top  RO  vessel  valve 
adapter. 

b.  Disconnect  the  1  inch  by  11  foot  long  plastic  hose  with  the 
valve  from  the  top  RO  vessel  valve  adapter  and  rotate  the 
adapter  with  the  elbow  upwards. 

c.  By  means  of  gravity  flow,  allow  the  cleaning  solution  to  drain 
from  the  RO  vessels  back  into  the  solution  tank. 
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d.  Move  the  unconnected  end  of  the  11  foot  plastic  hose  section 
to  a  55  gallon  waste  drum  or  the  disposal  location. 

e.  Open  the  1-1/2  inch  valve  located  at  the  bottom  of  the 
solution  tank  and  the  1  inch  valve  at  the  end  of  the  11  foot 
plastic  hose. 

f.  Secure  the  end  of  the  11  foot  hose  before  energizing  the  raw 
water  pump. 


WARNING 


Contact  with  cleaning  solution  may  cause  skin  irritation 
or  blistering.  Avoid  contact  by  using  rubber  gloves, 
and  plastic  face  mask  with  goggles.  Hash  any  exposed 
areas  immediately  with  fresh  clean  water. 


g.  Energize  raw  water  pump  No.  2,  and  run  the  raw  water  pump 
until  the  solution  tank  and  the  RO  vessels  are  drained  and 
empty. 


h.  Turn  the  raw  water  pump  switch  No.  2  to  the  "STOP"  position 
and  open  the  product  water  drain  valve. 


i.  Pour  any  cleaning  solution  left  in  the  solution  tank  or 
vessels  into  buckets  and  dispose  of  it  at  the  designated  site. 


WARNING 


Product  water  produced  by  the  ROWPU  for  the  first  30 
minutes  of  operation  following  cleaning  should  be  dumped 
to  a  waste  location. 

;j  CAUTION  <; 

Ensure  that  the  cap  previously  installed  on  the  product 
water  outlet  located  on  the  front  of  the  ROWPU  is 
removed  prior  to  returning  the  ROWPU  to  normal 
operation.  Failure  to  do  this  will  result  in  damage  to 
the  ROWPU. 
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Note 


The  ROECPS  components  and  the  raw  water  pump  should  be 
rinsed  thoroughly  with  product  water  prior  to  storage. 

2-1.  PRESERVATION  PROCEDURE.  Cleaning  of  the  RO  elements  removes 

contaminants  which  have  fouled  the  membrane.  Preservation  of  the  RO 
elements  is  performed  following  cleaning  and  is  necessary  to  prevent 
microbial  growth  within  the  RO  elements  during  storage  of  the  ROWPU. 
If  microbial  growth  occurs  within  the  RO  elements  it  will 
drastically  reduce  product  flows  and  increase  product  TDS. 
Therefore,  to  maintain  the  ROWPU  in  an  operational  state  during 
storage,  preservation  should  be  performed  if  the  ROWPU  is  not 
operated  for  periods  of  two  weeks  or  longer. 

2-1.1  Preservation  Configuration.  For  preservation,  the  configuration  of 

the  hoses,  pump,  and  solution  tank  are  identical  to  the  cleaning 
configuration  for  both  the  mixing  and  recirculation  procedure.  The 
preservative  recirculation  configuration  is  shown  in  figure  2-13. 
Orientation  from  the  solution  tank  1-1/2  inch  outlet  located  at  the 
bottom  of  the  tank  should  be  the  following: 

a.  .1-1/2  inch  valve. 

b.  3  foot  length  of  1-1/2  inch  suction  hose. 

c.  Raw  water  pump  with  pump  inlet  adapter. 

d.  Heater/strainer  piping  assembly. 

e.  11  foot  by  1  inch  hose  with  valve  connected  to  the  top  RO 
vessel . 

f .  1  inch  return  hose  with  valve  connected  from  bottom  RO  vessel 
to  the  tee. 
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Figure  2-13.  Preservation/Cleaning  Configuration. 


g.  3-way  valve  is  connected  between  the  product  water  manifold 
and  product  water  outlet  of  top  RO  vessel.  Quick  disconnect 
is  connected  to  tee  in  tank  return  hose.  3-way  valve  is 
positioned  so  that  all  three  ports  are  open  as  depicted  in 
figure  2-1. 

2-1.2  Mixing  of  Solution.  Perform  the  following  procedures  to  mix  the 

preservative  solution. 

a.  Fill  the  solution  tank  with  unchlorinated  product  water  to  the 
bottom  of  the  1  inch  connector  (approximately  40  gal.). 

b.  Add  the  required  amount  of  preservative  to  the  solution  tank. 

c.  Recirculate  solution  with  components  connected  in  the  tank 
mixing  configuration  (see  figure  2-5)  to  mix  preservative. 

Not* 

Do  not  heat  the  preservative  solution. 

2-1.3  Circulation  of  Preservative  Solution.  Perform  the  following 

procedures  to  circulate  preservative  solution. 

a.  Connect  components  as  shown  in  figure  2-13,  the  preservative 
recirculation  configuration. 

b.  Install  a  cap  on  the  product  water  outlet  port  located  at  the 
front  panel  of  the  ROWPU  as  shown  in  figure  2-8. 

c.  Open  all  ROECPS  valves  and  energize  raw  water  pump  No.  2  to 
circulate  preservative  solution. 

d.  Vent  air  from  product  water  manifold  and  allow  the  preserva¬ 
tive  to  circulate  through  the  vessels  for  30  minutes. 
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e.  .  After  30  minutes,  turn  off  the  raw  water  pump. 

Extended  Storage  of  Reverse  Osmosis  Elements.  The  preservative 
solution  should  remain  in  the  RO  vessels  to  provide  protection 
against  microbial  growth.  If  the  ROWPU  is  to  be  stored  in  a 
freezing  environment,  the  solution  must  be  drained  from  the  RO 
vessels.  To  retain  the  preservative  in  the  RO  vessels,  close  the 
valve  on  the  bottom  valve  adapter  assembly  and  install  a  quick 
disconnect  cap.  Also,  remove  the  1  inch  valve  at  the  inlet  of  the 
top  RO  vessel  and  install  a  quick  disconnect  cap  on  the  valve 
adapter  assembly. 

USE  OF  RO  VESSEL  BYPASS  LINE.  The  RO  vessel  bypass  line  provides 
the  ROWPU  operator  a  means  of  flushing  the  ROWPU  with  tap  water  as 
well  as  a  means  of  checking  ROWPU  operation  during  Quarterly 
Preventive  Maintenance.  The  bypass  line  allows  raw  water  flow 
through  the  ROWPU  to  bypass  the  RO  vessels,  yet  circulate  through 
all  piping  components.  This  will  flush  residual  seawater  from  the 
ROWPU  components  and  prevent  corrosion  during  storage  of  the  ROWPU. 

Installation  of  Bypass  Line.  Perform  the  following  procedures  to 
install  the  bypass  line  shown  in  figure  2-14. 

a.  Remove  victaulic  connection  at  inlet  of  top  RO  vessel  and 
outlet  of  bottom  RO  vessel. 

b.  Install  victaulic  by  male  quick  disconnect  adapters  to  the 
non-vessel  side  of  the  victaulic  connections  previously 
removed  in  step  a,  as  shown  in  figures  2-15  and  2-16. 

c.  Install  12  foot  by  1  inch  tubing  with  female  quick  disconnects 
between  the  two  male  quick  disconnects  installed  in  step  b. 
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INLET  OF  TOP 
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Figure  2-14.  Installation  of  Bypass  Line. 


LET  OF  TOP  TOP  RO  VESSEL 

10  VESSEL  / 


Figure  2-15.  Victaulic  Connection  to  Quick  Disconnect 


-p 

o 

a) 


o 

o 

w 

■H 

a 

* 

o 

-H 

d 

a 

o 

-p 

c 

o 

-iH 


-P  • 
O  rH 
a)  a) 

c  w 

C  w 
O  CD 
o  > 


o 

•H 

rH 

d 

(C 

-p 

o 

-H 

> 


VO 

rH 

I 

CM 

a) 

u 

d 

tr> 

•H 


2-29 


Bottom 


CHAPTER  3 


MAINTENANCE  INSTRUCTIONS 


WARNING 

Equipment  circuits  contain  high  voltage  when  in 
operation.  Do  not  attempt  inspection  or  maintenance 
while  equipment  is  connected  to  power  source.  Failure 
to  do  so  may  result  in  injury  or  death  to  personnel. 

3-0.  .  MAINTENANCE  DEFINITIONS.  Maintenance  is  the  action  taken  to  retain 

material  in,  or  restore  material  to  serviceable  condition. 
Maintenance  will  include  the  following  areas,  as  defined. 

3-0.1  Service.  To  clean,  to  preserve,  and  replenish. 

3-0.2  Adjust.  To  regulate  periodically  in  order  to  prevent  malfunction. 

3-0.3  Inspect.  To  verify  serviceability  and  to  detect  imminent  mechanical 

failure  by  scrutiny. 

3-0.4  Test.  To  verify  serviceability  and  to  detect  imminent  electrical 

failure  by  use  of  special  equipment. 

3-0.5  Replace.  To  substitute  serviceable  assemblies,  subassemblies,  and 

parts  for  unserviceable  components. 

3-0.6  I  ROAN.  Inspect  and  Repair  Only  as  Necessary  (IROAN)  is  the 

maintenance  technique  that  determines  the  minimum  repairs  necessary 
to  store  equipment,  components,  or  assemblies  to  prescribed 
maintenance  serviceability  standards  by  using  all  available 
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diagnostic  equipment  and  test  procedures,  and  by  minimizing 
disassembly  and  parts  replacement.  IROAN  is  applicable  to  all 
categories  of  maintenance. 

3-0.7  Repair.  To  restore  that  which  is  unserviceable  condition  by 

adjusting  or  replacing  damaged  or  unserviceable  parts,  components, 
or  assemblies. 

3-1.  FORMS,  RECORDS,  AND  REPORTS.  Refer  to  TM  4700-15/1. 

3-2.  GENERAL.  This  section  provides  information  on  specific  tools  and 

equipment  required  to  perform  maintenance. 

3-3.  TOOLS  AND  MATERIAL  CARRIED  WITH  THE  EQUIPMENT.  ROECPS  uses  standard 

hand  tools.  No  tools,  equipment,  or  repair  parts  are  provided  with 
the  equipment. 

3-4.  PREVENTIVE  MAINTENANCE.  Preventive  Maintenance  is  limited  to  the 

following  components  defined  below. 

3-4.1  Hose  Sections.  Inspect  all  hose  sections  thoroughly.  Look  for 

cracks,  crushed  sections,  broken  fittings,  missing  or  damaged 
gaskets,  missing  hose  clamps  and  hose  damage  near  the  fittings. 
Make  sure  no  gravel  or  debris  is  inside  hose  sections.  Rinse  with 
clean,  unchlorinated  water  prior  to  and  following  use. 

3-4.2  Threaded  Pipe  and  Hose  Fittings.  Inspect  all  threaded  fittings  on 

the  heater  assembly,  strainer,  and  the  vessel  inlet  and  outlet 
assemblies  to  make  sure  they  are  tight  and  have  been  sealed  using 
teflon  antiseize  tape.  Threaded  hose  type  fittings  and  quick 
disconnect  fittings  should  be  inspected  to  make  sure  they  have 
gaskets  installed. 
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Note 


Do  not  over  tighten  plastic  fittings  as  they  may  break. 


3-4.3  Valves.  Inspect  all  valves  to  ensure  they  turn  freely  from  the 

fully  open  to  the  fully  closed  position. 

3-4.4  Victaulic  Couplings  and  Grooved  Fittings.  Inspect  victaulic 

couplings  for  damaged  or  missing  bolts,  nuts  or  gaskets.  Inspect 
all  sealing  faces  near  the  groove  on  the  vessel  inlet  and  outlet 
adapters  to  make  sure  the  sealing  faces  are  not  damaged. 

3-4.5  Cleaning  Tank  Assembly.  Inspect  cleaning  tank  assembly  for 

punctures  and  cracks  at  welded  inlet  and  outlet  fittings.  Make  sure 
threads  for  the  fittings  have  not  been  damaged.  Make  sure  the  vent 
is  in  the  open  position  prior  to  use.  Check  the  condition  of  the 
tank  gasket  and  band  clamp  to  be  sure  it  functions  properly.  Make 
sure  the  hose  assembly  which  directs  the  tank  return  flow  downward 
is  installed.  Clean  inside  of  tank  with  unchlorinated  product  water 
prior  to  and  following  use,  to  remove  any  dust  or  dirt. 

3-4.6  Heater  Assembly.  Inspect  heater  to  make  sure  the  electrical  cord  is 

firmly  attached  to  the  junction  box.  Make  sure  that  the  junction 
box  cover  is  watertight  and  that  the  junction  box  is  firmly  attached 
to  the  heater.  Ensure  that  the  indicator  light  is  not  broken.  Look 
inside  heater  assembly  to  ensure  elements  and  thermowell  sensor  are 
intact  and  do  not  wiggle.  Check  electrical  cord  and  connector  for 
damage. 

3-4.7  Thermometer.  Inspect  thermometer  to  make  sure  glass  is  not  broken 

and  that  the  indicated  temperature  is  accurate.  Make  sure 
thermometer  connection  is  tight  and  will  not  leak. 
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3-4.8 


Y-Strainer . 


necessary. 


Inspect  screen  inside  Y-strainer  and  clean  if 
Make  sure  O-ring  is  intact  and  not  damaged. 
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CHAPTER  4 


TROUBLESHOOTING 


4-0.  INTRODUCTION.  The  purpose  of  this  chapter  is  to  present 

troubleshooting  procedures  for  the  ROECPS.  Troubleshooting  is  the 
process  of  locating  the  cause  of  trouble  so  repairs  can  be  made. 
The  operator  shall  be  responsible  for  an  important  phase  of 
troubleshooting.  The  most  valuable  piece  of  troubleshooting 
equipment  are  the  eyes  and  ears  of  the  operator.  The  slightest 
variation  in  equipment  sound  or  appearance  from  normal  operating 
conditions  should  alert  the  operator  to  potential  problems. 
Troubleshooting  by  the  operator  is  preventive  in  nature  since  proper 
action  at  the  first  warning  will  prevent  complete  failure  and 
extensive  damage.  A  secondary,  but  equally  important  aspect  of 
troubleshooting  is  the  accurate  reporting  of  symptoms  so  that 
maintenance  personnel  responsible  for  the  equipment  can  diagnose, 
isolate,  and  correct  the  trouble  with  the  least  possible  delay. 

4-1.  TROUBLESHOOTING  PROCEDURES.  Refer  to  table  4-1.  The  table 

provides  maintenance  personnel  a  way  to  isolate  malfunctions  to  a 
replaceable/  repairable  component.  The  troubleshooting  chart 
indicates  trouble,  isolates  probable  cause,  and  provides  a  remedy  to 
malfunctions  that  might  occur  during  ROECPS  equipment  operation. 
Table  4-1  list  the  most  common  malfunctions  that  may  occur,  probable 
causes  and  the  corrective  actions  to  be  taken.  This  manual  cannot 
list  all  malfunctions  that  may  occur,  nor  all  probable  causes  and 
corrective  actions.  If  a  malfunction,  probable  cause  is  not  listed 
or  is  not  corrected  by  the  listed  corrective  actions,  notify  the 
appropriate  supervisor. 
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Table  4-1.  ROECPS  Troubleshooting 


Problem 

Probable  Cause 

Corrective  Action 

1.  Pump  does  not  prime. 

1.  Check  inlet  and  outlet 

ball  valves. 

1.  Open  valves. 

2.  Check  hoses  for  kinks 

and  leaks. 

1.  Remove  kinks  and 

repair  leaks. 

3.  Check  pump  drains. 

1.  Close  drains. 

4.  Check  inside  of  tank 

to  make  sure  nothing  is 

blocking  the  outlet  port 

at  the  bottom  of  the 

tank. 

1.  Remove  any 

obstructions . 

5.  Check  pump  operation 

(see  600  gph  ROWPU 

Operator's  Manual). 

1.  Perform  corrective 

actions  designated  in 

Operator's  Manual. 

2.  Insufficient  flow 

recirculation,  less 

than  20  gpm. 

1.  Check  all  valves. 

1.  Open  all  valves. 

2.  Check  Y-strainer. 


1.  Clean  strainer. 


.  Table  4-1.  ROECPS  Troubleshooting  (Continued) 


Problem 

Probable  Cause 

Corrective  Action 

2.  Insufficient  flow 

recirculation,  less 

than  20  gpm. 

(Continued) 

3.  Check  position  of  3- 

Way  valve  to  make  sure 

all  flow  is  being 

returned  to  the  tank. 

1.  Position  valve  in 

element  cleaning 

position. 

2.  Make  sure  product 

water  cap  is  installed. 

3.  Check  first  RO 

element  in  the  series 

to  see  if  the  end  is 

plugged  with  debris. 

4.  Check  the 

cleanliness  of  cleaning 

solution.  If  elements 

are  excessively  dirty, 

then  20  gpm  flow  may 

not  be  achieved 

initially. 

1.  Continue  cleaning 

procedures  for  45 

minutes  to  see  if  flow 

is  restored. 

5.  Check  pump  operation 

(see  600  gph  ROWPU 

Operator's  Manual). 

1.  Perform  corrective 

actions  designated  in 

Operator's  Manual. 

3.  Heater  does  not  turn 

on  when  temperatures 

are  less  than  78°F. 

1.  Check  element 

cleaning  switch  to  make 

sure  it  is  in  the 

"Start/Run"  position. 

1. Place  switch  in  the 

correct  position. 
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•Table  4-1.  ROECPS  Troubleshooting  (Continued) 

Problem  Probable  Cause  Corrective  Action 

3.  Heater  does  not  turn  2.  Check  backwash  pump  1. Place  breaker  in  the 

on  when  temperatures  breaker  to  be  sure  it  "ON"  position, 

are  less  than  78°F.  is  in  the  "ON" 

(Continued)  position. 

3.  Check  connector  from  1.  Tighten  connector, 
the  heater  to  backwash 

pump  connector. 

4.  Check  setting  on  1.  Leave  thermostat  set 

thermostat  in  heater  at  the  lower  setting 

junction  box  by  and  close  the  junction 

removing  the  box  cover  box. 

and  adjusting  the 
thermostat  to  a  lower 
temperature.  Check  to 
see  if  heater  turns  on. 

5.  Check  wires  inside  1.  Make  necessary 

heater  junction  box  to  corrections, 

make  sure  the 

connections  comply  with 
drawing  in  the  SL-3. 

6.  Check  heating  1.  Replace  heater  if 

element  and  necessary, 

thermocouple  for 

noticeable  physical 
damage . 
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Table  4-1.  ROECPS  Troubleshooting  (Continued) 


Problem 

Probable  Cause 

Corrective  Action 

3.  Heater  does  not  turn 

7.  Check  temperature 

1.  Replace  temperature 

on  when  temperatures 

using  another  gauge  to 

gauge  if  accuracy  is 

are  less  than  78°F. 

verify  the  accuracy  of 

off  by  more  than  two 

(Continued) 

the  gauge  on  the 

ROECPS . 

(2)  degrees. 

4.  Heater  does  not 

1.  Check  setting  on 

1.  Leave  thermostat  set 

turn  off  when 

thermostat  in  heater 

at  lower  setting  and 

temperatures  are 

junction  box  by 

close  up  junction  box. 

greater  than  80°  to  82° 

removing  the  box  cover 

F. 

and  adjusting  the 

thermostat  to  a  lower 

temperature.  Check  to 

see  if  heater  is  on. 

2.  Check  wires  inside 

1.  Make  any  necessary 

heater  junction  box  to 

make  sure  the 

connections  comply  with 

wiring  schematic  in  the 

SL-3. 

corrections. 

3.  Check  thermocouple 

1.  Replace  heater  if 

for  noticeable  physical 

necessary. 

damage . 

4.  Check  temperature 

1.  Replace  temperature 

using  another  gauge  to 

gauge  if  accuracy 

verify  the  accuracy  of 

deviates  more  than  2°  F 

the  gauge  on  the 

ROECPS. 

from  true  reading. 
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.Table  4-1.  ROECPS  Troubleshooting  (Continued) 


Problem 

Probable  Cause 

Corrective  Action 

5.  Cleaning  or  preserv¬ 
ative  powder  does  not 

fully  dissolve  during 

the  mixing  stage. 

1.  Check  to  insure  that 

what  appears  to  be  not 

dissolved  is  in  fact 

cleaner  and  not  air 

bubbles  by  turning  off 

pump  briefly. 

l.No  corrective  action 

if  bubbles  are  present. 

Assist  mixing  using  a 

paddle  if  some  powder 

or  chunks  remain 

undissolved. 

2.  Check  recirculation 

flow  to  see  if  it  is  20 

gpm  or  more. 

1.  See  problem  2  if 

flow  is  less  than  20 

gpm. 

3.  Check  water  tempera¬ 
ture.  Higher  tempera¬ 
tures  will  improve  the 

dissolving  of  the 

cleaner  and 

preservative  solutions. 

1.  Set  heater 

thermostat  to  correct 

temperature. 

4.  Cleaning  and 

preservative  powder  may 

be  past  the  expiration 

date. 

1.  Try  a  fresher  batch 

of  cleaner  or 

preservative. 
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APPENDIX  A 


GLOSSARY  OF  ABBREVIATIONS 
AND  ACRONYMS 


Abbreviations/Acronyms 

Definitions  j 

CPVC 

Chlorinated  Polyvinyl  Chloride 

F 

Fahrenheit 

FT 

Feet 

GAL 

Gallon 

GPH 

Gallons  Per  Hour 

GPM 

Gallons  Per  Minute 

I  ROAN 

Inspect  &  Repair  Only  as 

Necessary 

KW 

Kilowatts 

NPSH 

National  Pipe  Standard  Hose  | 

NPT 

National  Pipe  Thread 

PSI 

Pounds  Per  Square  Inch 

PSIG 

Pounds  Per  Square  Inch  Gauge 

RO 

Reverse  Osmosis 

ROECPS 

Reverse  Osmosis  Element 

Cleaning  and  Preservation 

System 

ROWPU 

Reverse  Osmosis  Water 

Purification  Unit 

SL 

Stock  List 

SS 

Stainless  Steel 

TDS 

Total  Dissolved  Solids 

TM 

Technical  Manual 

TYP 

Typical 
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